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4-Ethyl-3,5-dimethyl-2-pyrrolecarbonitrile has been
synthesized and subjected to either sulfuryl chloride at low
temperature or lead tetraacetate to give the corresponding a-
chloromethyl and u-ecetoxymethyl derivatives respectively.
These two derivatives are easily converted to bis(5-cyan0-4-
methvl-3-ethyl-2-pyrryl)methane 7.
Dipyrrymethanes have important roles in the
chemistry of pyrrolic pigments, since they are the
degradation products of bile pigments and
porphyrins. Symmetrical and unsymmetrical
dipyrrylmethanes havae been used extensively as
intermediates in the synthesis of variety of
porphyrines'" and other related macrocycles?". A
wide range of stable dipyrrylmethanes and
dipyrrylmethenes have been made during the past
three decades. Symmetrically substituted
dipyrrylmethanes can be prepared by self-
condensation of either a-substituted or
unsubstituted pyrroles.
Compounds of type 1 are useful intermediates
required for the synthesis of dipyrrylmethaneswhere
X is bromine", chlorine'" or acetoxy'" group.
Previous attempts to halogenate a-methyl group
of the pyrrole 2 using either bromine or sulfuryl
chloride followed by self-condensation to produce
5,5'-dicyanodipyrrylmethane 3 have been
unsuccessful 10. We now present 1\\'0 simple methods
to prepare the symmetrical dipyrrylmethane 7
(Scheme I).
The cyanopyrrole 4 was prepared in 49% yield
by the condensation of ethyl cyanoglyoxylate-2-
oxime and 3-ethyl-2,4-pentanedione according to
the general procedure!'. The new symmetrical
dipyrrylmethane 7 was prepared using the following
methods A and B. It is worth mentioning that
1 2
3
.successful monochlorination of the a-methyl group
of compound 4 by sulfuryl chloride depends upon
the solvent used, temperature control, drying
condition, slow addition of the reagent, and quantity
of the reagent used; otherwise, unwanted by-
products such as c-dichloromethyl and a-
trichloromethyl derivatives are formed which on
hydrolysis are converted to the corresponding a-
formyl and a-carboxy derivatives.
Experimental Section
Bis(5-cyano-4-methyl-3-ethyl-2-pyrryl) methane
7: Method A. 4-Ethyl-3,5-dimethyl-2-
pyrrolecarbonitrile 4 (10 mmoles) 111 dry
dichloromethane (30 mL) was cooled to -2°C and
stirred under nitrogen atmosphere. Redistilled
sulfuryl chloride (11 mmoles) 111 dry
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dichloromethane (25 mL) was slowly added over 2
hr while temperature was kept below a "C. The
reaction continued for another 7 hr at -2°C, after
which the solvent was carefully evaporated under
vacuum at room temperature to yield 92% of almost
pure deep red precipitate of 5-chloromethyl-4-ethyl-
3-methyl-2-pyrrolecarbonitrile 5, mp 94-96 °C
(dec.). No further purification was done due to
instability of the compound.
Compound 5 (10 mmoles) was dissolved in glacial
acetic acid (15 mL) and the solution brought to boil.
Water (15 mL) was then added and the reaction
mixture refluxed for 90 min, cooled and the
suspension filtered off. Addition of ethanol-water
afforded the title compound as tan coloured
precipitate, yield 36%, mp 196-97 °C; lH NMR
(acetone-as): 5 0.97 (t, 6H, Py-CH2CH3), 2.13 (s,
6H, Py-CH3), 2.40 (q, 4H, Py-CH2CH3), 3.97 (s,
2H, Py-CHrPy), 10.43 (brs, 2H, NH). Anal. Calcd
for C17H20N4: C, 72.8; H, 7.2; N, 20.0. Found: C,
72.6; H, 72; N, 20.4%.
Method B. To the solution of the cyanopyrrole 4 (2
mmoles) in glacial acetic acid (9 mL) was slowly
Method B. To the solution of the cyanopyrrole 4 (2
mmoles) in rlacial acetic acid (9 mL) was slowly
added lead t.traacetate (2 mmoles) and the reaction
mixture Still ed for 72 hr at room temperature. After
completion of the reaction, the solvent was
evaporated and the residual oil dissolved in
chloroform, extracted with sodium bicarbonate
solution and subsequently with water. The organic
layer was dried, concentrated, and the residue
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purified by column chromatography over silica gel
(eluent: acetone-n-hexane, 2: 1) to give 5-aceto-
xymethyl-4-ethyl-3-methyl-2-pyrrolecarbo-nitrile 6
as a light brown oil in 79% yield.
The above pyrrole 6 (5 mmoles) was dissolved in
glacial acetic acid (25 mL) and brought to boil.
Water was then added to it drop wise and the
mixture allowed to reflux for 2 hr, cooled,
suspension filtered, and precipitated from ethanol-
water to afford 24% of the pure product 7.
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